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Abstract 



PURPOSE:To provide a semiconductor device wherein a voltage is applied to a MOSFET by a single power supply 
and the threshold voltage of the same MOSFET is controlled. 

CONSTITUTIONS a single crystalline silicon substrate 1, SOI layers 3 and 4 are formed through a buried 
insulation layer 2. On the SOI layer 3, an N- channel MOSFET 7 is formed, and on the SOI layer 4, a P-channel 
MOSFET 10 is formed. On the single crystalline silicon substrate 1, SOI layers 12 and 13 are formed through the 
buried insulation layer, and further, on the SOI layer 12, an N-channel MOSFET 16 is formed, and on the SOI layer 
13, a P- channel MOSFET 19 is formed. A bias voltage circuit 21 is constituted at the MOSFETs 16 and 19, and 
bias voltage is generated by the bias voltage circuit 21, and then, through a wiring 25, bias voltage is applied to the 
single crystalline silicon substrate 1. 
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(57) [ffjft] 

[gift] *-mMI^TMOSFETJwSl£$-EP*D-r-5 
i: t <b MIrIMO S F E T CO L# V &&}WtZ - £ 

2^LTSOIl3, 4i>mm$^X\^o SOU 
3KttN^-¥^MOSFET7asjj^£;ft., SOU 
4(^l4P^-V-^/'HV10SFET 1 0 /^Jf^ftTV^o 

->'J=> y££ 1 -hlctlft&^iffejtttJf 2 b-c 
SO I® 12, 13/55^$^^ SO Ijfl 2{CliN^ 
t^MOSFET16«WSil, SOIfl 3W1 
Pf+^MOSFETl g^MJntV^. MOS 
FET16, 1 9^T^T^®EE|slgS2 lt>m&L£ 
tl, sUTXW.I£\5}&2 1 ^r/<-rT^fljE^JES$ 
ft* IHi&2 5^alLT¥^->y a^Mtl C/W7^ 
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1 

i^MO S F E TO^ + JM'flWEfcJtKd UfcffllElftt*{* 

2 ] It** 1 KI2*W>iMH*«|»::*5V »T. 
/<-f T^ttJElHlS&li^fiEHlSSi: yS08gM9IB4>tittJfll * 

[W** 3 j W** i KEfte¥«fl$MK:*» 
fiOTHUS i: WKdi" 3 ¥*«f fc* = 9 M 

[if**4] »**lfcffi«roi|iS»flc»»r*5V^-c, 
^iE^T*®JElH]&&MOSFETtcT«/*U ^tt 
MO S F ET©'M < ,b fc^^Wsfc^Mft UfcttrfE 

[if** 5 ] if **4 KSB«W¥3Mfc8Egfc*5V N "C X 
[000 1] 

l:SOI (Silicon On Insulato 
r) «j6Sr«fflLfcMOSFETSr^M-5iN»#S»= 

[00 0 21 

A*m*> b*hZ> tt'«iifr±Wf|Sl fllayl (SOI 
S) {C^LfcMOSFET<^W9E/5^fc,ixTV^5o # 
tw, SOI f©f $/J!MO S F ET t^^iWi 
*£SJf igJ: 9 t>*< S O I 

lz&2.fcirZ «fc b tem& (SIT. mSrSJSSOIMO 
SFETfcl^) Ktt, Wv/iJaySilC^L 
fdMO S F E TKJfc^v' a — %-^%iW;&W@»-Q% 



(2) 8-1 800 9 

2 

[00 0 3] MOSFETSrfBtt^MOSmSglCigffi-r 
MOSFETIi/-7!)-t7 (N^r^^M 
OSFETroL^WttSJE^ IE) tll:fc5:t« 
ST-fe^o L*»L***fe» «trlE©J:5***SOIMO 

SlV^fcNf-t^HIRS O I MO S F E Ttt, L#V^ 

!)-t7l) ©MOSFET*Mt5r i^Jib^o 

2 9 4 0 7 6f&tftiNlS« (PSS«) fc»j«L 
fcNft^MOSFET (Pft^MOSFET) 

it, MMS. GE1UEE) WLtMOSFETOL#V> 

[0 0 0 4] 

[0005] rc^iosKiii ¥— mMfw-c 

MO S F ETl-SJESrPPADi-S tit KPIMO S F E T 
<7? L # V ^*J#i- 5 r. i: dS-ejfB t ft % ^ffcgg 

[0 0 0 6] 

[IHIS;«ftt5fc*©fS] if** 1 telB««?5SM 

b^SMOSFET^EB^n, tt^^MOS 
F E T©ft^«tMl6l LfcSWEIftlMMi rt *> 5 V > 
.J0 tttm^fla&KfcgtffcEgU SWiC/qr^ 
gBEfcEPAii-S J: 5 1= Lfc*8M«Sgi::*5V llfrfE* 

✓WT^gEIIlgSSrJfefcU ISR'M T*«EEEI&K=.fc 

[000 7] if** 2 »=IE«05SWH:, If** 1 KiE«fc 
<OiN»flE3S«fc*5V^-C, ^r^«EE0KW:*aigi&i: 

40 [000 8] ft** 3 lrfS«ro^Bj|±, Ht*^ 1 fc|E« 

te£k*&ftmic*-9m*m#m*&M)8.u 

[000 9] iS*ri 4 (rfEfc03§!l!l±. if** 1 »c|B« 
co^iSflE^Stw*JVT, WIE^ T^ffiJEHlKSrMOS 
FETtC-C«^L. ^MOSFET©'>4<ttft 

50 ;(m$ft3««£«ftttfc#«Lfc*2©*««rE«U 
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3 

[0 0 10] I»#JS5fcfEiW>»3Utt, »#S4fc:IB<ft 
[0011] 

±0^7^ftt«$n, HMOSFET 
MO S F E T»f+4^f«#fyv' J !'^M 

[0012] :oi5i:, <D*MIMMfeK±fc:»iHt: 

tL5W-C, B^&ffl^TMOSFETfcmEESrEMD 
i i: ■bl-IDMO S F E L# V^«EE5r$iJ»i--5 

[0013] »#S2fclE*ro36?i§teJ:*ui. 

m»b&wm%i>mj3£ix. zwiB&izxv^v-^tf 

5„ C©±5 4ffiHi*lllB»=-C#£ElHlK*s#j*$*t5. 
[0014] S**£3 K:E«E<o»MJwintf, 1 

sa««)»Mfc ±*t«, »#£ i fcia*©*w©^fflicjp 

^T^«ElHlgS^MOSFET^T«fife$*X x S 

*5 0 ±ot, ^-TT^millHlSSWMOSFET^^b 
[0 0 15] »#«5fc|E*©»?liU:±*tff, »3ft«4 

^#Si^=*ffi^#£^;W&££*u 

[0 0 16] 

«rHEl:HSoTlfti3IH-5. 

[0017] HI l (;^2»frSgw»rffi«itEI4-^-f-o * 



(3) #BB¥8- 1 8 0 0 9 

»#S«i:Ltrofefi->!;3Vlfii±i:s iOz t5> 

(UT. SOI/Ii:^?) 3, 4dSKfi§*tT 
SO lS3tctt^— MSMIUKSSr^b-CN* #y 
->y =i^y- h@ffi6Sr*i-5N^-lr^/WMOSFET 

8£fl-bTN* ->]) hfl^ 9 £r 

+ ^MOSFET10i«$ilTV^ 0 SO If 
/0 3, 4<Offlt MOSFET7, 1 0«f 

J: 9 fc*<K£Sft-03»>, 

t^MO S F ET 7 i Pf t^^MO S FET 1 Oi 
a»S>fc5C-MOS|Hlg&l 1 K*3V>t\ Pft^l-MO 
sfeti oroy— ^mffiS(C|i^gp^e,«jg«EVDO 

[0018] X, PI— > y =i >S« 1 
»#l25r^LTSOH3, 4£flMSt~*URo¥*S 
I^fftl t ttro«©¥^f B -> !) ^ VI (EAT. S 
20 OlJfi^5) 12, 1 3/$S^/&£*L-C^-5„ SO If 
12, 1 3 \Z\±¥&&m*J)W)&£ft, ZiXh(Dm^i 

C-MOS(h1?Si l b$im<DmWkW£.'V[>\>frhpJ\W.<n' < - 

4 7 7 2 ICD—U* 
ftLTV^. 0>J*.I2\ Ell^*3^Tli, SOIIl 3(C 

bmtm 1 7 ^ un* # y -> y = yy- h« 

ffil 8§r^-r-5N^-y^/HyiOSFET 1 9tfJ&f&£iv 

rv^o so 1 51 2\zttmtmi 4*ifrisxzi\t>imm 

■efo-s^y ->y =ytsi 5 sr^rr-s => vr^t 1 6# 

^f££*lTV^ 0 MO S FET 1 9I4MMOSFET 
50 7, 1 OtBI«Pfc»J«SilSfc«>. SOII13WKI 
14, MOS FET 1 9<D^^,o^c<7?ft*:£2Jfi|i.J: 

fZit-TZmZtftZAK MbtSO IJSl 3<z>BSffl4 

=■ v^v-iJ- 1 6 fcjgjft-f-s s o 1 ji 1 2 <^y y 
=> v«*§ i5t *f(^i--5^«cjwi4, jk y •> y = >mm 1 

5 K:«EasB]io$nfcBs«ct> s o 1 m\z&2.m*mi&z 

*{*:M2Sr^-UTSIK<7>¥M a f >y avl^bfti^ 

7xns.m&2 i^^$tt-cv>5. 

[0019] SOI13, 4, 12, 1 3±Sr^-tra* 

t&fikttm2iztes<s(7xW£%VJQmMa$t 

yu) 2 Afim&Zft. /<-4 7xW£%lfiamWlan2 
50 3 , 2 4»4SilUTV^5. '<<i7xn&.m&2 1 
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So 

10 0 2 0] s<4 T *W£\b1& 2 1 KI4, fiUxfiWC-M 

osisigsi i t#m<DmM9&.VDD mz-\*. 

«JEE?S2 1 iC-MOS[H]S§l 1 
[00 2 1 ] LT, WEBBS 2 1 tdXAolS 

jevb iiiE^2 5%:mvxmmt vxmm-t 

-i»«S!©*j»*5F«*tt««l*2 6*s«j«Sjh„ ffift 

[0 0 2 2] r^T% HiiB*^5 3V*«l^Aw«EE 

Pf^;l4MOSFET7, 10ff)LtV>ftff 
Vt i:*tR'<-f T*«EVb i^K^, IP*>, b#VMI 

^i"o wi-C*. ■V^/l'MO S F ET 7HB8LTIif 
Vb tfS0#A^©l*<DL£lM)i«EEVT &&z.tc4W.m 

©MO S F E T-tnmroi$tt« s * tTfcS. X, 

S*ii^«t*l2, SOII3, 4, hgfe 
ftH5, 8<OflW<fitfctfe#i-S*S, HI 2^*51^X14-011 
t UT^n^tL©aJ5/5 s 3 7 0 nm, 8 5nm, 16n 
mO^-S-lCO^-C^LfCo Vb =0*/Wh©^©Lf^ 

^Fla&fcSS t / V T * SJE i: ©iS^fc^^ hffim<D V 
t ««r»*-ttxtfJ:v\, /WT^mffiVB #0 

^h©^tVi =0. os^HCNft^MOS 
FETtVT =-0. 8 9*;Uh©Pft^MOSF 
E T ©«*l;- 6 JjOw h T * fllffiSrfWJDl-s £ , 
■?:H-pn.VT =0. 3 7#/uF, Vt =-0. 4 3#yu 
hir/it), Nff^MOSFETWLfV^tEVi 
£r*t<U Pft^MOS FET©b#V^i£flJEV 
t ©3&#fiS£WSr t^XtS. ^-<D*S*. il^ftt 

^WMOSFETfcSW4IE(7?/h£#'fii: (0. 3 K 
SKWT) ©Nft^MOSFETSrfflV^rtiit 

[0 0 2 3] fSJ x C-MOS«^{rbfcP^^^/HVIO 

^r^siavi liwasmjE^VDD^-r^i:, v B -v 



(4) #&fl¥8- 1 8 0 0 9 

do b ftS r £ Sr%itUT*S< 

[0024] r nng*^y i KSWD-rs 

WliMl-^^/i'tf^/ifcSftMO S FETiV — r y — 

fcsril;^^, r ©{iSiii ^ h©VT 
S*5i*«6^S, SOI®, y-MMkBt 

TI4M£L<t4-2~-l 0^/U hgSwft^S-^n 
So :©it, ^WlJtJ|«ES:PPip-f5fc*©*J«««: 

i r T?i{»i 458«oAlEttMO S F E T Srffl 
v^#JEEIlS^i9feftBr«B-e*>Sri:*»e>. SO IS 
MOSFET7, 1 OSrJgjfcbfcm— £Sl±fcR«© 
SOIIMOSFET16, 1 9 ^ftfe'^ T 

So 

[00 2 5] /WTX«EilS2 10**fl5irtSr, 121 
3(c^i- 0 s<4TxW£lBl®2 1 (4. -O-^-^Srfflv^ 
fcCRiMlHl^2 7 t^-v — ^#^igiS2 8*>fe* 
S„ CR3§SlE]Sg2 714, CR«IB2 9i/<y77l 
^y/W3 0, 3 1 i*>f y^3 2 £Jli&$t5T^Bi& 
gt3 3 i:*-f s^flM >v<— *3 4*»b*5. CRM 
#2 9tt3fi*<BCR*iR#-e*o-C, ^>/W3 5, 
50 3 6, 3 7 t3yfVt3 8i:Sa3 9, 4 0ii^M 

ftOWtffifc J: 9 ^ • ^-7-TSo Peon A 1 

P»©*yi»®JEl4, fSSH i &SVM4L owU^u©2fi 

4 1, 4 2, 4 3, 44i3yryf45, 4 6, 4 
7, 4 8TMft*S*U ^^Em^lffi^-Pout ^t,^©« 
JESrffi^1-Si5^*oTV^So A«ffiWA»^F-Pout 
{401 lc^i-|a^2 5 k&mZtl* AmJEffiTJiffiT-Pou 

t ©*®s(4#^f B ->y => >&m i -©/Mj^tEv 

-/0 b £#S„ 

[00 26) W:, r.»J:5»E«fi8;Ufc^r^«EEEi 
?S 2 1 «|j5gSA-rSWWtc*5V>T 
(4, >y => ^S^S 1 ©Ifi^/yy K«ffi^jfco 

Peon irH i w^Hf-§-^A*$ttS 0 t5t, CR1 
«2 7CO^.-f y^3 2(4*ji^ffiiC^ip. CRM 
(HlSS 2 7 14*£#C 40t33i ©M?Uffi«t b , =■ V* 

3 8 i©W3t«-ea:^six*jiiaft«-ei«ate»si-5. 

50 miCit), ^•V-^7Kv^lHliS2 8^ffiJ4t^lti^-rs 
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[00 2 7] -5- LT, r&IBJEttl^Sffi^Pout *»6>roA« 

fSW«E«^ P con t:Low u^Hf-S-^ A* $ n 
So -t©IS*, ^yf3 2tt#N»iB*tlifc*5, CR 
2 7 fiSft 4 0 a JfJ^ 38t 

Vi£>'7m&2 8©A«EttiAi|IHf-Pout *»fe«)A«BE 

A«EfBA*H?-Pout *»feO*«EEffi**J0f« 
o*tete*<5 1 . ttWtEJIHf-Pcon CLow u-<yHf 

'VrxttEEIBMB2 1 fc*5»*3« 

[oo28] ^(Di:o \z^mmmxa, W&A's v =< V 

afcKl±tr»»a*»»«cJi2Sr^UTSO 1*3, 4 
H45MOSFET7, 1 0 tfSEgSn, < £ t 
MOSFET7, 1 OW^^^/Uffi^cMr^bTt^S 
->y = vSil Sr«KtbT*S*->y a^aSSim^ 

r „ y = v»k i ±K:»*i&*»6iHMi 2 

LTSOII12, 1 Zfrht£%'MT^nSS.Wfi&2 1 
SrJftftU 'WT*«EIhJB&2 lfc±*>/MT^«EEV 
b £ 5 bfc„ tot, MOSFET7, 1 

CPl-Wl*^^! 2 Sr^LTMO S F E T 7 , 

i o fc/WT*WEH]g&2 l ta*«j*£ft3«>-e. ¥- 

SaiSr/HV^CMOSFET 7, 1 0 (£®J££EPJDi-5 t 
ifc(r|^)MOSFET7, 1 0<DLtl , 'ffi®ESr«!llBli- 

[0 0 2 9] X. '*~<T*m&m&2. 1 14, CR^MUl 
% 2 7 t C R3§ig[5]Sg 2 7 Wffi^m^K «fc 9 $ 5 
^^r-v ; ^riH]Sg2 8$r*i-Stwt bfco iot, 

[0 0 3 0] ^PjfC, Nff^/UMOSFET7tPf 
t^MOSFETl OI^IHb/^T^flEVB SrPPJbn 

-Tixliiv^coT-, ^M¥2-2 9 4 o 7 6-§-^$S<dJ; 5 
l:#MO S F ETO?^*/bg|Ur3fiS£Lfc«ffi£rt3:»;J--5 

3. j; 9 n* # y y a 

htSSrfflV^^JIOSO I -MOSFETICJ3 
VT\ Nf+^MOSFET 7 ^T^4^^/N>■^ 

fcK. ^«»*«*Ji«<3!e5t^o-CVT ©SOI1I 



(5) IfcfflW- 8-1 8 00 9 

8 

f«Wt**#<45. BP*>s SO I Jf coBlfftfbot 
/HrfOSFET 1 0{r*3V^TVT<73jfe*tffiS:/jN$<-t-5 

-r */\>&m^ p w<o*mvo zma vx v ^ ^ 

(D&M >s 3 - h ^ + ^-M** < . 

/0 ^M^«*Sri6;<^*>oo s Nft^MOSFET7 
t^ttlitfVHItEVT SriS5< U Pft^^MO 
SFET1 0K:#bTH:L*vMWlEEVT ro**r«SriS 
<T'#-5, BP^, N^-r^K Pft^#MOSFE 

[003 1] z.<omti&M<oiSmk^X, »:«>J:5* 

MOSlHlKll (Nft-t^MOSFET7iPf 
/VMOSFET10) JC/WT^«£EVb &%i)m-rZ>Wi 
20 &\ZO\,^xmjiL-tzfr. C-MOS[HlSSl i-ei4fc<. 
Nf t^MO S F ET©^> foSV>!4 % P^-\r^/UM 
OSFET^I^WT^tEVB SrPPiD-TS^tcA 

[0032) ^C, MOSFET7, 1 OcDT^^:* 
^WT^mEESrPpAD-f5^Sf±4<, MOSFETO 

[0 0 3 3] X, '<4T*m&.m'&2 1HMOSFET 

h7^i?xj>mz£<9mi8.vxb£ 

30 V\ X, B\ltetS\,*X'<>fTXWmkt£ZVtt&& t S t J = 
1 ©-h©*^ a e B ^*^ir LT«35Mt©¥iBA-> 
y=>^g (SO IS) l:/^7^1EVs (O^kSr^-n 
^t5f:*(D*^fflMOSFET (^e^^^#i*#:^ 
T-) Sr^JESi--5. -tbT, :©^fflMOSFET!: 
*-t-3fW»«E*£Ei&5 4Sr/MT^«BE0lS2 1 i 

± 9 IZIHME«^BIK 5 4 <D!ii^{f -§-Sr$iJ#®JEffl^ 
Peon {-S^b. ^^ffiMOS FET 5 5©L#V^I 

40 /Hw«J 9 tf^-C/M T^flffi(H]?S 2 1 ro%«EAIttft«rfH 
[0 0 3 4] $fjtci4, 0 7ir^-TJ:5t-, ^e=^ffiM 

OSFET5 5©t#^ffltEt»(S;ttHi, Low 
^HlfOfxfcWiffilrANDy- h 5 6 (CEflAD 
-r^rttcj;!?, /<^T^ttJEHIES<Otbl^7®BESr*Jfflib 

otfftLfc^fMOSFET5 5<DL#VMt®E 

50 »T-#s 0 sp*., ia— s«±fcmj*bytwj»«E«4feiHi 
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MOS[a]S£l lSr1Sj^-f-5MOSFET(DL^V^ffifl;m 
-f T*mEEl2]gg2 ^fflMOSFET5 5©t 

MWMOSFET^tll^V sK— 7 h^v*** 
[0 0 3 5] *HJS0iJ»w*3VT{±, /<-YT*mffils]Sg2 

(»2lOfi«) g2ja&M*S&l^Jfe0t|£<z>fclii 

[00 3 6] 04 KJS 2 #^Jfc€aj-m. 
C-MOSEiigl HC#«i-5ffi«^«B4 9SrKJt5 

5 OSr^ttTV^,, 

[0 0 3 7] JMW&fcttBb-CV^ ^ mi2l^|: 
*5f*5-C-MO S IhISS 1 1 <DTfi\z lijg 1 WW TXM 
m4 9AHm>£inx\,^Zbki>\c '<■<< 7 *SE[II8& 2 

T*mM4 9 t{±s^^«fi^$^fc^-caK:$nT 

V*. o^t?, Jft|»f*:Jl2rt-C«3/Mr^«EEIlllS2 1 
**, 1^— Sfi±©SO iMMOSFETj^fc&S-tWfife 

?><C5^T^««4 9, 5 0S:MUt*3<Ctl:J; 
[003 8] X> Hi <Ds<s< TXMM 4 9 {^-Y T^Sl 

ft (gnd) lUMfeSft-c^s. rcgl, /WT*H 

E@K2 1tfV^^5MOSFETl 6, 1 9<OVi 

±-3t« /<-T T*®£[H]Sg2 K75MOS FET 1 6, 1 
[0 0 3 9] X, JBl ©'<>f T**«4 9 £ 

(so is) \zs<4 t xmrnvti <omt&*=-*-tzti 

5fc£*lT^£ 0 -t LT> r^^iMOSFETSrt 
i-5«a»«EE«4lHlK 5 4 SrH 3 fcT-£«*l*-eini- ± 



(6) 4$0asp 8-1 8 00 9 

10 

0 ta«lE7'f ^{riatt, t-^fflMOS FET 5 5 

Low W^/U^^O i? &;ttvW T^flJElHlSS 2 1 ©ffi^) 
«E*rfH»L--Cl*3. ft, ^-^ffl^MfliMOS 

[0040] :wi 5 »-*Hlfe^J-e»4> y = 

a&K 1 ifcSfc&JWftWMI 2^LTSOII12, 

1 3^Pj^5/WT^«J£Ie1SS2 1 SrJ£/£U /M7^ 
«EEEJ»2 llc±«J^-fT^«BEVB «r£j£U 

/0 ^ftSffl 2 1 ®/M7^1S4 9lrx<^T^m 

JEVb SrPP*P-t-5J:5l-bfco ^r©^*, ¥— 
V^TMOSFET7, 1 0 tw«BESrglJljn-t--5 1 1 1 l-M 
OSFET7, 1 OCbtvHaLflffi^J^^wiii 5 "! 

[004 1] X, /Mr^®E[l}S§2 l©MOSFET 
16, 19 < t h^T^^mzttft b/cffi*ji 

*»»ff»2rtt» 'WT*ttJE[sIgg2 11CJ;«? /Of7 
^•ttJEVB *SfPiP$n5ll©^7^fffi4 9ttl^ 
«jJw55-Btbfc^2ro/WT^®ffi5 OSriaSU S5 2 6Q 

lffilHl?S2 1©MOSFET16, 19^tUif? 

[0 0 4 2] /WT^SmniK2 lteitj/W 

T^HJEVb aSElttOiSiiSJSl C/V7^ti4 9 i*f 
r6]i-5fiE:a-ewSO III^-^fflMOSFETSrM 
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